Disruption of hepatic heme biosynthesis after interaction of xenobiotics with cytochrome P-450.
Heme biosynthesis in hepatocytes is controlled by a free heme pool, which regulates delta-aminolevulinic acid synthase. Porphyrinogenic chemicals deplete the regulatory free heme pool by interacting with cytochrome P-450 thereby inhibiting heme biosynthesis and/or causing heme breakdown. Recent developments allow us to predict which groups of chemicals are likely to be porphyrinogenic. One group is exemplified by 3,5-diethoxycarbonyl-1,4-dihydro-2,4,6-trimethylpyridine. Heterocyclic compounds of this type cause mechanism-based inactivation of cytochrome P-450, leading to the formation of N-alkylporphyrins, with ferrochelatase-inhibitory activity resulting in lowering the free heme pool. Allylisopropylacetamide exemplifies a second group. Such compounds containing a terminal olefinic or acetylenic group, cause mechanism-based inactivation of cytochrome P-450. In the process, the heme moiety of cytochrome P-450 is destroyed and the free heme pool is lowered. A third group is exemplified by planar polyhalogenated or polycyclic aromatic hydrocarbons. These compounds induce specific cytochrome P-450 isozymes but are poor substrates. Active oxygen is formed, which interacts with a hepatic substrate to form a uroporphyrinogen decarboxylase inhibitor. Inhibition of this enzyme leads to depletion of the free heme pool.